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ABSTRACT . ' / • ' 

\ ^ This report summarizes the data about minority group 

scientists and engineers obtained, as part of a natioi^al survey of 
scientific and engineering personnel in 1972. Information pertfiinirig . 
t-o' minori*:y group college students enrolled in engineering is also 
discussed briefly. Data presented on overall distribution patterns 
indicate that persons of Oriental descent have the highest 
concentration of scientists and engin§i^rs. The- distribution of all 
scient}.sts and engineers among Regions of "^he cpuntry are seen to >• * ' 
correspond to the distribution o'f the total pppulation. The age * 
distributions </£ minority group engineers are foUnd to reflect past 
lack* of opportunities for entry into the fields th^e median age for 
all minorities being five years less than the white median age of U2. 
Age distributions of scientists show less differences. The levels of 
ed'ucationar attainment among the different racial groups of 
scientists and engineers vary/ with those of Oriental descent 
indicating more education than either" members of other minorities or 
whites. The key relationship between field of study and professional 
identity relationship is considered to be the level of degree earned 
rather than the racial characteristic's of the workers. - (Author/AM) 
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Riacial /V4?norities in the Scientist and Engineer Population 



Introduction ' 

In recent ve^rt>. m the face ot a generaitv. unfavorabfe 
•market suuaticih tpr many scientific and engineering 
Npecialtif?b. scientists and engineers who are women or 
members ot racial or certain ethnic munontv graupshave 
been souk^ht bv emploVers more often than in the past as 

results ot dtfirmaiive action and equa4 empbyment ^ 
opportunity programs ' Associated with. these d^emands 
Have kJeen request!>tdVdata about the ay ilitv ot'these 
wt^rkers This report summarizes the da^ about minority 
group scientists and engineers* cftrfeined as 'part of a 
national survey of scientific and er.gmeermg personnel 
in 1972^ Information pertajning to minority group 
college students enrolled in engineering isalsodrscussed 7 
brteflv 

A basic problem assocrated with data on m*norrty- 
group scientists and engin^rs is similar to thata|tendant 
to the collection of any kind of mformation^about 
populations through the u^ of sample surveys — 
reliability of the estimates Because the sample of . 
scientiisls and*engineers yv«s based on the total popula- 
tion in occupational categories*and'not by racial groups, 
the reliabj!;tyj»of the data concerning small minorities is 
, considerably less than that of larger populations The 
technical notes at the end of this report provjde some 
example^ of tKe relevant data and their reliability as 
applied to minority-group scientists and engineers. 
Particular caution should be exercised m analysing data 
cells with small numbers. 

The data (excluding information on minority-group 
college students) in this report are based upon a sample 
of thb scierTtists arid engineers who were m the labor 
force during both 1970 and 1972. Therefore, it does not 
represent .ihe^total pumber in the 1972 labor force for it 
dcJes not count those who entered or re-e'ntered the 
labor force between the Apcils of 1970 and 1972 Data * 
derived from the National Sample Survey on the 1974 
characteristics^ of racial minorities in science and 
engineering will be available in late 1975 
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Overall Distribution - , / 

Within the 197'2 ^lentist and engineer [S^^\ pop- 
ulations las identified in the postcensal suryey).' racial 
minority-group'members represented about 4 percent, 
or 53.600 of the 1 3 million total scientists and engineers * 
oAhese minority-group members, about 29.000 were 
engineers and the remainder scientis*ts Raciallv. 60 
perCeht were of OnenUl descent.' 30 pe^ent were 
black, and the remainder were members/of other 
nonwhite races'" In terms of the relatiorjsh'ip'' to the 
respective total populations, persons of Oriental descent 
had the highest concentratitja of scientists and 

' ihoi ' J ^ 
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Table 1.— Total popuUUon, 1^7p, amf scientists aod engineers, 
I972^.by racial gwup 
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♦•ngfnefTs There .sere 134 Oriental engineers and 8^ 
OnenTdt sf lentists per 10,000 total population of Oriental 
d<*sf(^n> .^rsus 3 black ^ngmeer^ and 4 black scientists 
per 10 000 total black population. The ratio forwHiies, on ' 
ihe other hai^ti >*\ai 46 engineers and 27 sciern.sts per 
10 000 population table 1* 

Geographic Distribution 

The clistributiorr of all scientists and among 
regfons of the country generalK correspon*d> to^ the 
df^fnbution of total population Thefe was no more thari 
about a 6-percentage-pofni difference in the share of 
ensijneers and about a 4-percentage-point differencejn 
fheshareji^f scieritists v\ith respect to population shaF^s4n 
19^0 V1inor1tv">group scienrisis and engiaeers, hoyve^,' 
vvpre distributed difterefttl> than both total scientists arid 
Engineers and the respective minoritv populations. 

T^dble 2 details three measures of^ E concentration by 
rjrp jnd ^roup^ ot St.^tt?s The fjrsi panel i A) distributes 



v^cf^ai 



tot<jl populations, scientists and engineers, by racf^ and 
region iThe^omponenf Slates of.each region areshown 
in the technical notesi. From these data, it can be seen 
that scientists and engineers have been considerably 
more mobile than mother members of their respective 
races Whereas more than one-half of the black 
population' I rve^ m the Southern States, only about one- 
third or'the black engineers and scientists lived in<hese 
States More striking is the comparison of Oriental 
population in the Western 'States to the respective 
scientists and engineers These States housed about 
t^hree-quarters of the population of Oriental "tiescent^ 
about oner^alf of the group's engineers and about one- 
third of'itstscientists. - , 
' The' ratios m the second panel (B) relate the dis-/ 
tribution^ of- scientists and engineers to population by 
rat:e and region iboth in panel A). The 1 1 ratio ot ail 
engineers i^,the Northeast region is obtained from the 
27 5 percent of ail engineers residing in^these States 
compared vvith 24 percent of the total populatjon These 



Table Z-Total population, and persons in the 1970 ^erienced civilian tabor force identified as 
scientisU and Engineers, by racial grouf^hd geographrc region: 1972 ; * 
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Pjnil 6 'Distribution oi scientists and engineers 
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Panel C Racial concenrratjon within regions 
adjusted for concentration of total Kiejitists and engineers^ 
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Comparisons of adjusted racial 
concentrations, by region of black and 
Oriental scientists and engineers: 1972 
(U.S. concentration = 1.01 
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raltos.show'lhe regions of the country with the extremes 
of scientists and engineers p^r {copulation. For example, 
on the high end of the scales for black scientists and 
engineers were the Western States (1.1 and 2/4, respec- 
tively), and Northeastern States (1.6an4-1.9, respective- 
ly), on the low end were theSouthern States. These ratios 
also show that the region at the high end of each scale 
had more than twice as many black scientists or engineers 
per black population as the Southern States. 

The ratios in the third panel (C) compare the ratios of 
black and Oriental st}i,^ntists and engineers per the 
respective populattonSfio the ratjos of all scientists and 
engineers per population. The 1.7 ratio of black 
engineers in the Nq^hjeast results from the relative*^ 
4istributions. (shown panel B) indicating that black 
engmeer^were propOftib'nately 1,9 times as populous as 
black population, wh'^r^as all engineers were propor- 
tionately only 1.1 timei^a^.'populous as total population in 
these States, (See fool nbtes in table 2 and methodology 
in technical notes.) • ^ ^ 

Panel C indicates (he, probabilities of encountering 
black and Oriental scientists and engineers considering 
the respective populations and the numbers of scientists * 
or engineers fn each region. Thus, at the high end of the 
scale in theWestern States there are1.7times the riumb^r 
of black engineers that one would expect if th^ national 
rate of black engineers to black population were^^p^lied, 
after adjusting'.for thjb number of engineers ofy^llVaCesin 
those States'. At th^ other end of the sc^^' ^r^black 



engineers m the Southern States, the same measure 
v^elds onK 69 percent ot the national norm. 

Age Characteristics 

The age (jist^ibutions of minonrv , group engineers 
appear to reflect past lack of opportunities for entrv to 
the field, the median age for all mmpnties being five 
vears less than for whites Bl^Jcks arejoven younger — 
se\ en vears less than the white median Ige ot 42 A more 
% \\ id comparison can be drawn from th^^ proportions of 
engineers bv race 45 years old and over Of theVhite 
engineers, 40 percent were in th«s age bfacket, white onl\ 
26 percent of the blacks and 19 percent^f the Oriental 
engineers were in this age group (table ^i. On the other 
hand, nhe age distributions of scien^fs showed less 
differences — with scientists, as a whole, being younger 
than engineers, since the bulk of the growth of the 
science occupation^ bccurred.when enrollment oppor- 
tunities for minority groups were begir>(|ing to open m 
colleges. Also, there has been less tendency to upgrade 
older workers without degrees in the science oc- 
cjupations than in engineering. 



Educational Characteristics 
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The levels ^ educational attamcnent among the 
different racial groups of scientists'and engineers vary In 
general, the scientists and engineers of Oriental descent 
have more education than eithep^jnembers of other 
minorities or whites. Over 70 percent of the Oriental 
scientists had graduate degrees a^ opposed to 54 percent 
of all scientists. Almost one-h^lf the Oriental engineers 

/ 

Table 3. — Scientists ^nd engineers by racial 
group iTnd age: 1972 
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Table 4.— Scientists and engineer by highest 
degree held and racial group: 1972 
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have graduate degrees while only 21 percent of the total 
engineering work force had these degrees. Black 
scientists have had on the average less education than 
members of all other groups, but black engineers 
averaged more* education than their white counterparts 
' (t^bie 4) for there exists a relatively large share of white 
bcieniisls and engineers without college degrees in 
comparison tp the minority groups. Proportionately, 



three times as many whites as minorities without college 
degrees were in the engineering labor force, and six 
times as many in the science labor force. This probably 
stems from thelack of minority group technicians in the 
past, since such jobs havefin many instances provided 
opportunities for upgrading to professional positions. 

Field of Study/Professional 7 
Identity Relationships ' 

Minority-group saentists and engineers exhibited 
/about the same degree of attachment to thediscipfines in 
which they majored as did all scientists and engineers. 
The key relationship between fields of highest degree 
and professionahdentity was the level of degree (^iher 
than the racial.charactenstic of these workers. In general, 
a doctorate degree m a field of stuc^.y resulted in a 
stronger identity attachment to the same field, while 
bachelor's and master's degrees were associated with 
greater degrees of mobility. 

Both total and minority-grdup engineers had higher 
degree field-profe^lonal identification relationships 
than allscientists^ Table 5s"ummarizesthe5:oincidenceof 
field of professional identification with field of degree for 
the total population and .minority-group members by 
level of degree and identity field. The only differences 
between Orientals and blacks resuked from a greater 
proportion of the former with doctorate degrees and 
thus a greater identity attachment to the- same field as 
their studies.* 

The Education Process for Black ' 
Engineering Students / 

While blacks accounted for about 12 percent of the} 
college-age population, they comprised 8 percent of 
total college enrollment and 2.6 percent of under- 



" Computcf specialists and (Operations rcjsearch analysts are excluded from these 
calculations of total scientists because few workers indKaied majo^in tKese relatively 
new disciplines 



Table 5.— Scientists and engineers, total and minority groups, 
by educational attainment and field of study: 1972 



Percent with same field of iludy as identity 



Hij{he$t dogrre held 



I«fal , 

Mo degTe#»* 

Bachelor's 
Master s 
DfXior-at^* 



Minority groups, total 

No (icpri** 
Bachelor \ 

Mjsler'i 
00€ for^le 





Computer 


Mathematical 


Total 


Life 


Physical 


Social 


>> 


Engineers 


specialists 


specialists^ 


scientists-" 


scientists 


<cientiits 


scientists' 




85 


6 


72 


79 


80 


78 


/»2 





90 
87 
81 
87 

89 

93 
90 
87 
92 



9 
1 
19 
16 



SI 
82 
86 



67 
76 
' 79 
8S 



80 
86 
75 
85 



64 
77 
78 
61 



100. 

; 70 

81 

92 







0 
2 

10 
0 



0 

72 
8> 

79 



Im hidfS statisticians 

[ii.luiJ*'. l'Jm^;^il<■r .f*pi (aliil. mathematical spf*« 
injlvst% lOchidpN liff physical and social scientists 



atical spf***/ists^rvd operations t 



ERIC 



81 

69 
90 



72 
73 
72 



79 
79 
<93 



* includes psy holog IS ts ' ^ 

esearch * Includes associate decrees and persons with some college but no degree 

Source Natio lal Science Foundation ♦ 



graduate engineering enrollments in 1973 <table' 6). 
Recent trends, hovsever, indicate that blacks have been 
growing as avproportion of engineering students while 
stabilizing as a share of total college enrollment Of 
engmeerihg enrollments, blacks have more than 
"doubled their representatron jn four years, growing from 
all percent share m 1%9. Enrollments of blacks in the 
first year of the engrneermg curriculum have grown 
more dramatlcal^y from 1 4 percent to 3.8 percent in the 
'same period While both total and first-year engineering 
enrollments dropped -by 21 percent and 31 percent, 
respectively, m the 1969-73 period, black enrollments 
increased b> 78 percent and 88 percent. Although these 
percents are generate^ by relatively small numbers of 
black students— 2.9(Xtfin 1%9 and 5,200 in 1973— the 
trends are pronouncA 

In addition, black students are attending predommant- 
Iv white engineering schools in increasing numbers. For 
example, in 1969 nearly 60 percent of the black 
engineering students— U S. atizens^only — were enrolled 
m SIX predominantly black institutions.* Within these 
:>Lhuols they represented 80 percent of engineering 
enrollments, most of the remainder being foreign 
students Between 1969 and Y973, however, these ^chpols 
experienced declines in total engineering enrollments as 
vveil as black e'nrollees, while in other (predominantly 
white) schools, black enrollments almost tripled frqrn 
about 1,250 m 1%9 to 3,650 in 1973. As a result, by 1973 
these SIX schools accounted for only 30 percent of black 
engineering students. ' 



Howdrd L.ntvvr%ity, Nufth C ifvlmi AgriLUliur ind Tct hnital I niveriity Prainc 
Vrew Ajjftcultural-MethjnKal LniverMtv "Southern University, Tennessee State 
I mveiMtv jnd TusVegee Insfituie Another predoVninantlv biiClc school with jn 
fn^tneertng t uf ricu^m is the Hirrjpton Institute which is not COpsidered here as tr has 
J vffv smjli engineering enrollment with fewer black sti/dents enrolled than a 
number »j| laige predomjnanii/ white ^thooK Wnly two ptedo^ninantiy white 
>^ h«^/is reptjited as rnjny oJaik students thesmallesJot the^tn pred*QfTiinAnt(y black 
vthools m (he 197 J- 74 academic year 



Table 6.— Undergraduate enrollments in 
engineerirrg compared wilh total ^ 
coUe^e enrollments: 1973 * 
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Trends of black engineering student enrollpnent in' 
predominantly white schools have shown a 4'^^us^on 
annong'schools between 1969 and 1973. In 1969 almost 
on.e-half these black students were enrolled in 10 
schools, while m 1973 less than one-third were ih the 10 
schools with the largest numbers of black students.^, 

Similar trend data for members of other mmonty 
groups are not available. However, enrollments of blacks 
and members of other minority groups in engineering in 
the 1973-74 school year were available "^nd cain b^ 
compared with the racial characteristics of all cpllege 
students, as shown in table 6. 



' There is evidence ol some underreporting ci black enrollmeni m /969 and the 
irenddaia are not strictly comparable It is likely however tha< il compifctedata w^re 
available the results would not significantly differ from those discussrd above 



Technical Notes 



Race 

Tho dtV<t un r<H idl minorities are bdsed on responses m the 
19''0 Ce'risus of Population The other rdces" category mcludes 
all races not included m the specific categories shown 

^Geographic Data 

»StM(*^ ^ffhtu regions of the United States 

N</rihrasl Mdin<\ New Hampshire, Vermont, Massachusetts, 
RhoiJe Kland. ConneUicut, ^ New York, New Jersey, 
Ponn<»lvvania 



/ 



Nwrih Central. Ohio, Indiana, lllinais, "Michigan, Wisconsin, 

Minnesota, toWa, Missouri, North Dakota, South Dakota, 

Hebraksa, Kansas 
Southern Delaware, Maryland, District, of Cplumbia, Virginia, 

West Virginia, North Carolina, South Carolina, Georgia, 

Florida, Kentjucfcy, Tennessee, Alabanna,/Mi5sissippi, Arl<an- 

sas, Louisiana, Oklahogna, Texas 
Western MoatJna, Idaho, Wyoming, Coloracfo, New Mexico, 

Arizona^ Utah, Nevada, Washington, /Or/?g(in, California, 

Alaska, Hawaii , 
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C- Concef>rfation ratio amor>g regions bv race*" 
■f = Engineers 'or sridnnst?-^ 
P= Population ' ' 

f= Region 
f-' Race 
Total 
u=;' t nited /Stages 

C = ReUtJveconcenirationot engineers^scientists) by race 
\ within region * ' ^ 



Table A-1— Persons in the 1970 experiencetl cwlwn laljor force identified as scientist, 
total and rS^ial groups, by field, age, and educStionar attainment, 1972 
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' Ifxiudrs sNiisliti^ps 

Includes psyrholot{»sis . 
' ImtufJtS oihrr nonwhlic ' fj<ps not shown 
* Jn<kidrs ^ssocwt** d^'grpc holders Jnd some 



sep*fjtely 

college, but no degree 




< Lc$$ fhin 500 , ^ 
* Icsv thart 50 

Note; Ocia,»l wtjy npt adri to totals hf<"Jii«? of rounding 
SourtjCjNalJonjf Science Fourtdjtion 
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itandard Errors 

ThQ.tab}e below has some examples of the 'standard errors of 
!oyjk tor the \anous field groups among the scientist and 
engineer populafion Each standard errb. indicates the raog^ jn 
A hich the estimate is likeiv to fall 6C De'-cent of the time; double 
thi5 range— tw<5 standard errors— encompasses a 95-percent 
probab!ln\ oT the estimate being within the boundaries of the 
numbers For example, the total number of black engineers ts 
estimated at 6,500 and the standard error for this number of 
engineers is approximateK 665 nnterpolating between the 
errors for 5 000 ahd 10,000> Thus, there is a 68'percent chance 
that the total number of black engineers will faO between 5,835 
and 7.165, and a 95-percent chance that thetotai will be between 
5.170 and 7 830 
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' Estimated Sample 

The table-below confi^res tbe numbers of minority groyp 
sciemi^ls and engineers actually responding to the sample 
survev and the associated weighttki estimates of the numbers of 
.each ^roUp m the total ^pulanon 



^leA-3,— Comparisons of sample to estimated totals 
* ol minority scientists^ and engineers 
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